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DETAILED ACTION 

Response to Arguments 

Examiner of record has changed to Freshteh N Aghdam. Applicant's arguments 
with respect to claims 1-1 9 have been considered but are moot in view of the new 
ground(s) of rejection. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-2, 8, 10 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Pikkarainen et al (US 5,701,106). 

As to claims 1 and 1 0, Pikkaraninen discloses a method of and/ or apparatus for 
modulating digital signal to higher frequency analog signal comprising: performing deta 
sigma modulation on a digital baseband quadrature signal (Fig. 8, block 91); converting 
the modulated signal to an analog signal (block 92); converting the analog signal to an 
RF signal (Abstract); and inherently transmitting the RF signal. 

As to claim 2, Pikkaraninen further discloses that the modulation reduces the 
number of bits of the digital quadrature signal (Col. 5, lines 54-63). 
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As to claim 8, Pikkarainen discloses performing interpolation filtering on the 
digital quadrature signal before the delta sigma modulation (block 90). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 3-4 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Pikkarainen et al, and further in view of Lipka (US 7,227,910). 

As to claim 3, Pikkarainen discloses that the reduction is from n-bits to 1 bit. 
Pikkarainen is silent about the reduction is from 10 bits to 4 bits. However, one of 
ordinary skill in the art would recognize that such limitation is merely a matter of design 
requirement and it would have been obvious in the system of Pikkarainen reduction of 
the number of bits from 10 bits to 4 bits because using a digital to analog converter with 
a higher bit width makes it possible to use a lower oversampling factor, which has a 
positive effect on the power consumption and depending on what the limit is for power 
consumption in that particular design the bit width could vary as it is evidenced by Lipka 
(Col. 2, lines 45-53). Therefore, it would have been obvious to one of ordinary skill in the 
art to reduce the number of bits from 10 to 4 for the reason stated above. 

As to claim 4, Pikkarainen is not explicit about amplifying the RF signal prior to 
transmission. However, one of ordinary skill in the art would recognize that it is well 
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known in the art to amplify the signal prior to transmission as it is evidenced by Lipka 
(Fig. 1, block 13) in order to adjust the signal gain prior to transmission as consequently 
improving the communication system performance. 

Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Pikkarainen et al. 

As to claim 5, Pikkarainen discloses that the sigma delta modulation includes 1 st 
or 5 th order delta sigma modulation (Col. 5, lines 27-31). Pikkarainen is silent about the 
sigma delta modulation includes 2 nd order delta sigma modulation. However, one of 
ordinary skill in the art would recognize that such a limitation is merely a matter of 
design choice and would have been obvious in the system of Pikkarainen because the 
higher the order of the delta sigma modulator the less the quantization noise (i.e. the 
higher the signal to noise ratio). Therefore, using a 2 nd order delta sigma modulator and 
not for instance a 1 st order delta sigma modulator will result in higher signal to noise 
ratio. It would have been obvious to one of ordinary skill in the art to use a 2 nd order 
delta sigma modulator for the reason stated above. 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Pikkarainen et al, and further in view of Hossack (US 6,819,276). 

As to claim 6, Pikkarainen discloses all the subject matter claimed in claim 1 , 
except for coding the modulated signal with a thermometer code. Hossack discloses a 
digital to analog converter that performs coding the modulated signal with a 
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thermometer code (Fig. 3, block 120). Therefore, it would have been obvious to one of 
ordinary skill in the art to code the modulated signal of Pikkarainen with a thermometer 
code as Hossack discloses in order to reduce the number of bits that are in error. 

Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Pikkaraninen et al, and further in view of Norsworthy et al (US 5,512,898). 

As to claim 7, Pikkarainen discloses modulating the quadrature signal using one 
of frequency shift keying and phase shift keying (Col. 2, lines 1-12). Pikkarainen is not 
explicit about modulating the quadrature signal prior to performing delta sigma 
modulation. Norsworthy discloses modulating the quadrature signal using one of the 
frequency shift keying or phase shift keying modulations prior to delta sigma modulation 
in order to highly efficiently transferring data by utilizing an l/Q modulation technique 
(Fig. 2, blocks 130 and 150; Col. 6, lines 7-11; Col. 10, lines 4-16). Therefore, it would 
have been obvious to one of ordinary skill in the art to perform l/Q modulation prior to 
delta sigma modulation for the reason stated above. 

Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Pikkaraninen et al, and further in view of Fujimori (US 6,236,912). 

As to claim 9, Pikkarainen discloses all the subject matter claimed in claim 8, 
except for the interpolation filtering reduces the digital quadrature signal from 12 bits to 
10 bits. Fujimori discloses that the interpolation filtering is capable of reducing the bit 
width by the interpolation rate change switch within the interpolation filter (Col. 6, lines 
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45-52). One of ordinary skill in the art would recognize that the exact value the bit width 
is a design requirement. Therefore, it would have been obvious to one of ordinary skill in 
the art to output a reduced the bit width signal by the interpolation filter of Pikkaraninen 
as taught by Fujimori in order to reduce the hardware complexity of the device/ circuitry. 

Claims 11-12, 15, and 18 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Pikkarainen et al. 

As to claim 1 1 , Pikkarainen discloses a method of and/ or apparatus for 
modulating digital signal to higher frequency analog signal comprising: performing deta 
sigma modulation on a digital baseband quadrature signal (Fig. 8, block 91 ); converting 
the modulated signal to an analog signal (block 92); converting the analog signal to an 
RF signal (Abstract); and inherently transmitting the RF signal. Pikkarainen is not 
explicit about using a mixer to up convert the analog signal to the RF signal. However, 
one of ordinary skill in the art would recognize that it is well known in the art to up utilize 
a mixer in order to up convert the intermediate signal to the RF signal to transmit the 
signal through radio frequency medium. Therefore, it would have been obvious to one of 
ordinary skill in the art to utilize a mixer to up convert the signal to the RF signal for the 
reason stated above. 

As to claim 12, Pikkaraninen further discloses that the modulation reduces the 
number of bits of the digital quadrature signal (Col. 5, lines 54-63). 

As to claim 15, Pikkarainen discloses that the sigma delta modulation includes 1 st 
or 5 th order delta sigma modulation (Col. 5, lines 27-31). Pikkarainen is silent about the 
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sigma delta modulation includes 2 nd order delta sigma modulation. However, one of 
ordinary skill in the art would recognize that such a limitation is merely a matter of 
design choice and would have been obvious in the system of Pikkarainen because the 
higher the order of the delta sigma modulator the less the quantization noise (i.e. the 
higher the signal to noise ratio). Therefore, using a 2 nd order delta sigma modulator and 
not for instance a 1 st order delta sigma modulator will result in higher signal to noise 
ratio. It would have been obvious to one of ordinary skill in the art to use a 2 nd order 
delta sigma modulator for the reason stated above. 

As to claim 18, Pikkarainen further discloses performing interpolation filtering on 
the digital quadrature signal before the delta sigma modulation (block 90). 

Claims 13-14 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Pikkarainen et al, and further in view of Lipka (US 7,227,91 0). 

As to claim 1 3, Pikkarainen discloses that the reduction is from n-bits to 1 bit. 
Pikkarainen is silent about the reduction is from 10 bits to 4 bits. However, one of 
ordinary skill in the art would recognize that such limitation is merely a matter of design 
requirement and it would have been obvious in the system of Pikkarainen reduction of 
the number of bits from 10 bits to 4 bits because using a digital to analog converter with 
a higher bit width makes it possible to use a lower oversampling factor, which has a 
positive effect on the power consumption and depending on what the limit is for power 
consumption in that particular design the bit width could vary as it is evidenced by Lipka 
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(Col. 2, lines 45-53). Therefore, it would have been obvious to one of ordinary skill in the 
art to reduce the number of bits from 10 to 4 for the reason stated above. 

As to claim 14, Pikkarainen is not explicit about amplifying the RF signal prior to 
transmission. However, one of ordinary skill in the art would recognize that it is well 
known in the art to amplify the signal prior to transmission as it is evidenced by Lipka 
(Fig. 1 , block 13) in order to adjust the signal gain prior to transmission as consequently 
improving the communication system performance. 

Claim 17 is rejected under 35 U.S.C 103(a) as being unpatentable over 
Pikkaraninen et al, and further in view of Norsworthy et al (US 5,512,898). 

As to claim 17, Pikkarainen discloses modulating the quadrature signal using one 
of frequency shift keying and phase shift keying (Col. 2, lines 1-12). Pikkarainen is not 
explicit about modulating the quadrature signal prior to performing delta sigma 
modulation. Norsworthy discloses modulating the quadrature signal using one of the 
frequency shift keying or phase shift keying modulations prior to delta sigma modulation 
in order to highly efficiently transferring data by utilizing an l/Q modulation technique 
(Fig. 2, blocks 130 and 150; Col. 6, lines 7-11; Col. 10, lines 4-16). Therefore, it would 
have been obvious to one of ordinary skill in the art to perform l/Q modulation prior to 
delta sigma modulation for the reason stated above. 

Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Pikkaraninen et al, and further in view of Fujimori (US 6,236,912). 
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As to claim 19, Pikkarainen discloses all the subject matter claimed in claim 18, 
except for the interpolation filtering reduces the digital quadrature signal from 12 bits to 
10 bits. Fujimori discloses that the interpolation filtering is capable of reducing the bit 
width by the interpolation rate change switch within the interpolation filter (Col. 6, lines 
45-52). One of ordinary skill in the art would recognize that the exact value the bit width 
is a design requirement. Therefore, it would have been obvious to one of ordinary skill in 
the art to. output a reduced the bit width signal by the interpolation filter of Pikkaraninen 
as taught by Fujimori in order to reduce the hardware complexity of the device/ circuitry. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Freshteh N. Aghdam whose telephone number is 571- 
272-6037. The examiner can normally be reached on 9:00-5:30. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh Fan can be reached on 571-272-3042. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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